At the time of his death Seymour was starting to correlate his physiological material with postmortem specimens and their relevant clinical histories, at the Ferens Institute. He had made observations on the different vessels involved in different clinical syndromes, and his interest had spread to the whole field of perceptive deafness. He was in fact, actively engaged upon the factors in common in the production of some forms of congenital deafness, of Meniere's syndrome, of sudden perceptive deafness, pre-senile deafness, presbyacusis, hypertensive deafness and the deafness associated with cerebral vascular disease. It is a tragedy that this work was cut short in its infancy.
Seymour thought that we must learn to look upon each case of deafness, tinnitus and vertigo as a challenge, and that there were not nearly enough centres in the United Kingdom where the problems of the head and neck, and especially those in connection with the inner ear, could be investigated. Teams skilled in clinical diagnosis, in the use of the auriscope, the audiometer, electro-nystagmographic equipment, the ophthalmoscope, angiography and electroencephalography are urgently required. Only by the collaboration of different specialties and the correlation of ante-mortem with post-mortem findings will the answer to many problems be found. The adoption of Seymour's basic ideas will, however, help to clarify these problems and, incidentally, will often turn a routine and perhaps rather dull E.N.T. clinic into a challenging and exciting experience. Siebenmann (1894) was the first to describe the vascular supply of the labyrinth. Further investigations were carried out sixteen years later by Shambaugh (1910) .
The fullest and most considered account of the vascular supply of the labyrinth is given by Nabeya (1923) . He describes two routes of venous drainage in the human: the venous blood of the membranous cochlea, the saccule and the utricle drains through the inferior cochlea vein, which runs through a fine bony canal, separate but parallel to the aqueduct of the cochlea, and empties into the inferior petrosal sinus. The blood from the three ampullb and the semicircular canals drains to the superior petrosal sinus along a vein which accompanies the aqueduct of the vestibule (Fig 1) .
The venous connexion between these systems is slight. Nabeya was unable to demonstrate any drainage of venous blood from the membranous labyrinth into the veins within the internal auditory meatus, nor could he find any vascular connexions between the membranous labyrinth and its bony capsule.
From these anatomical studies it seems likely that, if the inferior cochlear vein were to become obstructed, there would be marked changes in the circulation of the membranous cochlea, the utricle and the saccule: first engorgement, then ischemia.
The examination of the circulation in the living animal is more informative but technically much more difficult. It is a branch of physiology that has been developed and applied to the ear of the guinea-pig in a particularly elegant technique by Kimura & Perlman (1956) 
Under intraperitoneal Nembutal anesthesia (05 c.c of veterinary Nembutal/kg body weight), the inferior cochlear vein on one side is exposed with the fine dental burr, and the vein and its collaterals are widely obstructed to prevent reanastomosis. The opposite ear is untouched and remains as a control. Whilst the vein is being obstructed, the fine vessels of the stria vascularis are observed directly and the electrical potentials of the cochlea are recorded. On recovery from anesthesia, signs of labyrinthine disturbance are noted. Finally a series of animals were sacrificed after varying periods of experimental venous obstruction and the temporal bone prepared for detailed histological study.
Direct observation on the stria vascularis: It is possible to observe directly the blood flow within the vessels of the guinea-pig's cochlea. A tiny fenestra is made in the bone overlying the stria of the apical turn and its vessels are observed through a microscope. A cinematographic record is made, and the blood flow estimated by the comparison of the position and progress of a certain white blood corpuscle upon successive photographic frames.
Immediately the inferior cochlear vein was obstructed all vessels in the stria became dilated, and the blood flow of the strial capillaries was reduced by 90 %. In one capillary there was a complete and permanent cessation of flow; in another a reduced, but still active circulation was maintained. This sudden reduction in strial blood flow, produced by the experimental lesion, continued throughout many hours of observation. There was no evidence of the rapid establishment of alternative venous drainage. No arterial spasm or vasomotor activity was observed.
Within half an hour cedema of the stria vascularis was seen. Later there was hemorrhage into the epithelial layers and into the scala media. If the observation was continued for longer, pallor and atrophy of the stria was followed by disintegration of its surface epithelium.
Changes in the cochlear microphonics: Cochlear function was observed whilst the inferior cochlear vein was being obstructed. Cochlear microphonics and action potentials were immediately diminished and showed no recovery as long as the obstruction was maintained.
Signs of labyrinthectomy: Simple vestibular reactions were normal in all animals when tested pre-operatively. But on recovery from the anesthetic a majority (80 %) showed vestibular disturbances: a rapid horizontal nystagmus toward the unoperated ear, tilting and turning of the head and circling movements towards the operated side. These signs settled rapidly and had disappeared by the fourth day.
Histopathology of the labyrinth: The histopathological changes in 38 guinea-pigs, examined after varying periods of inferior cochlear vein obstruction, were reported in detail by Kimura & Perlman (1956) in two important papers devoted to cochlear and vestibular changes. The animals were sacrificed after unilateral venous obstruction for one, three, six, twelve hours; otie two, five, seven, fourteen days; one, two, three, five, six months. In each case intravital perfusion of fixative was employed and both temporal bones were processed together with the mid-brain and cerebellum, the unoperated side being used as a control. Complete obstruction of the inferior cochlear vein that had been operated upon was confirmed in all cases.
Changes in the cochlear labyrinth: The stria and the spiral ligament appeared to be the most vulnerable parts of the membranous labyrinth. After one hour of venous obstruction the capillaries of the stria vascularis were dilated and the epithelium was cedematous; within a few hours hxmmorrhage into the epithelium and the scala media had occurred. In later stages the degeneration of the stria became complete.
The spiral ligament showed rather similar changes and within six hours degeneration in the cells adjoining the external sulcus was observed and this area finally became acellular. These changes were most marked in the basal turn.
Loss of outer hair cells was clearly observed after twenty-four hours of venous obstruction; it was maximal along the basal turn. The degree varied, in some there was no visible change, in others a complete destruction. Inner hair cells were less affected, but in general small lesions were present wherever there was considerable loss of external hair cells.
The ganglion cells of the cochlea appeared more resistant and the earliest change was observed after two weeks of venous obstruction. (In one specimen an 80 % loss was observed after five months).
The supporting cells of the organ of Corti, the tectorial membrane and Reissner's membrane showed slight changes only after prolonged venous obstruction for several months.
Changes in the vestibular labyrinth: In general the animal with the greatest signs of vestibular disturbance showed the greatest histological change in the vestibular end-organs. The most sensitive parts of the vestibular labyrinth were the sensory cells of the utricle and saccule. After six hours of venous obstruction pyknosis and fragmentation of the sensory cell nuclei were seen. This was followed much later by similar changes in the supporting cells. There was a varying degree of displacement of the otolithic membrane when carefully compared with the control ear. The three ampulke showed similar changes. The sensory cells were again the first to show degeneration.
Haemorrhage into the perilymph was conspicuous throughout the whole of the vestibular labyrinth and in some cases there was fibrosis and even ossification with obliteration of the endolymphatic space. Scarpa's ganglion and the cells of the planum semilunatum were very resistant to the vascular lesion.
Certain cautious conclusions may be drawn from these animal experiments. Functional changes take place almost immediately the vein is obstructed yet structural changes, as revealed by light microscopy, may not appear for many minutes. Irreversible changes probably do not occur within the first six hours of venous obstruction of the labyrinth.
The changes described follow sudden complete venous obstruction, where no significant collateral venous circulation is developed. But where the obstruction develops slowly, collateral venous drainage might form and the changes described would be less conspicuous. Although the early histological changes are slight, they are considered to be significant on account of the instantaneous fixation by intravital perfusion and the comparison with the control ear which was identically processed. Such precise techniques are not applicable to human material and it is unlikely that these early degenerative changes would ever be demonstrable in man.
Certain labyrinthine symptoms appear to be associated with middle-ear pathology. Temporary and often short-lived deafness, singing tinnitus, fullness of the ear, sensations of vertigo and loss of balance are often associated with a relative increase in pressure within the middle ear and there is usually a prompt relief of symptoms when the normal pressure relationships are restored. Similar symptoms may follow serous effusions and infections of the middle ear. Such pressure changes and middle-ear disease are common, but associated labyrinthine symptoms are rare. This suggests that certain individuals may be prone to them and that this tendency might depend upon an anatomical variation.
Before this suggestion is followed up some other explanations that have been put forward will be discussed.
Displacement of the stapes: It has been suggested that a change in pressure within the middle ear may displace the stapes in such a way that a current of endolymph is brought about. It is not clear whether the stapes is displaced directly or indirectly through the ossicular chain by a primary movement of the tympanic membrane. Either explanation seems improbable when experience of stapes mobilization procedures under local anmsthesia is recalled. Giddiness is not marked during manipulation of the stapes and when it does occur it is usually brought about by an unphysiological degree of inward displacement of the posterior part ofthe footplate.
Tympanic plexus and chorda tympani: Certain authorities have held that the chorda tympani and the tympanic plexus have anatomical connexions with the membranous labyrinth and that their stimulation within the middle ear may cause inner-ear symptoms. No convincing anatomical proof or physiological demonstration of this connexion in the human has been forthcoming and it is doubtful whether the operation of chorda tympani section or ablation of the tympanic plexus has any demonstrable effect upon the inner ear in man.
Diffusion of toxic substances into the labyrinth:
In certain cases there may be a possible explanation of symptoms by the diffusion of toxic substances through the membranes of the oval and round windows. The injection of solutions of quinine into the middle ear of guinea-pigs produces the signs of a temporary unilateral labyrin-'919 33 thectomy (Hennebert & Fernandez 1959) . Cochlear responses are impaired for a while and in chronic preparations postural nystagmus and abnormal turning reactions occur. Histological studies show varying degrees of necrosis within the membranous labyrinth which is maximal close to the round window. But before applying these observations to the present discussion the powerfully cytotoxic nature of this chemical must be taken into account in addition to its specific ototoxic effect. Other ototoxic drugs which are not generalized cytoplasmic poisonssalicylates, streptomycin and neomycinmay be freely applied to the middle ear without the production of any labyrinthine symptoms.
Serous otitis: A 'sympathetic' serous labyrinthitis accompanying certain middle-ear pathology has been postulated. But this finds little support in the examination of histological preparations. Even in acute otitis media, whilst a brisk inflammation is raging in the middle ear, the inner aspect of the stapes footplate and the round window show no reaction. Further, for reasons that are not yet understood, middle-ear infections complicating stapedectomy and vein graft reconstructions of the stapes rarely penetrate this thin and new formed barrier to affect the inner ear, even when infection occurs within a few days of the vein graft.
It was felt that an alternative and more probable explanation of labyrinthine symptoms associated with middle-ear pathology might lie in an anatomical anomaly of the inferior cochlear vein which would predispose to its obstruction, and it was decided to investigate the anatomy and development of this structure by-examining the large number of sectioned human temporal bones in the collection of Dr J Lindsay at the University of Chicago.
Most of these specimens have been prepared for the study of pathological conditions of the labyrinth itself, and few have been cut low enough to demonstrate the whole length of the inferior cochlear vein. Serial sections of 150 human temporal bones were examined. The inferior cochlear vein in the human is formed by the union of a number of veins, the exact pattern of which is inconstant. The anterior and the posterior spiral veins of the cochlea receive a small contribution from the round window region, and are joined by anterior and posterior vestibular veins upon the infero-medial wall of the scala tympani close to the round window, where they are covered by a thin layer of bone derived from the modiolus (Fig 1) . The inferior cochlear vein plunges into a fine bony canal close to the cochlear or periotic aqueduct. These two structures follow an almost parallel course each in its separate bony canal. The vein is 10 to 15 mm long and drains into the inferior petrosal sinus.
The embryological development of this region is complex but helpful in explaining the relationships and some of the anomalies. The internal ear becomes encased in a cartilaginous otic capsule between the 20 mm stage (seventh week) and the 40 mm stage (ninth week) but it is not completely enveloped, and in the early foetus there is a cleft in the region of the cochlear fenestra between the otic capsule of the cochlea and that of . the semicircular canals. This cleft, first described by Hyrtl, is known in more recent literature as the tympano-meningeal hiatus (Fig 2) . It contains and contributes to several important structures (Bast & Anson 1952) . In the 40 mm stage (ninth week) the cleft is widely open, in the 62 mm stage (eleventh week) it is narrowed and by the 84 mm stage (twelfth week) the cleft is almost divided into two portions by the formation of a cartilaginous bar, derived from the region of the posterior semicircular canal. At the 100 mm stage the cartilaginous bar has fused to the otic capsule surrounding the basal turn of the cochlea and the tympano-meningeal hiatus is thereby divided into two portions. The inferomedial or meningeal part contains the aqueduct, the inferior cochlear vein and Jacobsen's nerve (which at this stage shows no glomus . These structures soon become surrounded by membrane bone, so that three separate channels containing them are formed. In the fcetus this membrane bone is very conspicuous and in most adults it can be clearly distinguished from the endochondrial bone of the canalicular and the cochlear part of the labyrinth where it acts as a convenient guide to these structures.
In certain individuals this hiatus fails to close completely. A cleft of varying depth is left so that a prolongation of the middle-ear cavity enters deeply into the bony labyrinth in the region of the inferior cochlear vein. Several examples of this anomaly in the adult human were found.
The middle-ear cavity may also be brought into a close relationship with the inferior cochlear vein by the formation of deep infralabyrinthine air cells.
A number of examples were found where the party wall between the inferior cochlear vein and these air-filled extensions of the middle ear was thin and even deficient over small areas (Figs 3 & 4) , and in several the inferior cochlear vein lay beneath the middle-ear mucosa in such a fashion that increase in pressure within the middle-ear cleft might bring about a total occlusion of the vein (Fig 5) . The exact pressure within this vein in the human is not known, and cannot at present be measured, although it may be presumed to lie within the range of pressures attained in the middle ear during auto-inflation and sudden pressure changes associated with diving.
The exact frequency of these anomalies cannot yet be stated. Seven examples of an exposed inferior cochlear vein were found amongst 150 human temporal bones examined. If the sectioning of the region of the vein had been complete in every specimen it is anticipated that this anomaly might have been seen more frequently, and until such specimens are available it will be impossible to estimate its true frequency. During this search other examples of interest were found. In one the inferior cochlear veins on both sides were totally absent, the entire venous drainage appearing to lie alongside the vestibular aqueduct. In another, the subject of widespread radionecrosis of the temporal bone following some years after the drinking of a 'radium water tonic', the vein lay partly exposed in the wall of the middle ear. In a case of a transverse fracture of the petrous bone the line of fracture sheared through the spiral veins but the inferior cochlear vein itself was undamaged. No example of a definite phlebothrombosis or obstruction by otosclerosis or malignant disease was found.
It is considered that, when this anatomical anomaly is present and when the inferior cochlear vein is left unprotected from pathological changes and raised pressure within the middle ear, it readily becomes occluded, and that changes similar to those described in the experimental animal will occur in the human. In certain individuals this may account for the labyrinthine symptoms that often accompany these conditions. DISCUSSION Mr A B Alexander (London) said that Bright and Addison had published classical descriptions of diseases which were still judged to be accurate and fitting notwithstanding the necessarily limited methods of examination then available. It was only right that these diseases should continue to be linked with the names of their original authors.
Meniere's name had been used for practically every malady in otology and was still being used for a multitude of different conditionswith the notable exception of the one Meniere had described.
Meniere's disease was a fatal illness. What he had described in his classical case must have been leukemia in which a hoemorrhage in the organ of equilibrium had occurred a few days before death.
Mr Tumarkin had suggested anew that too many different clinical entities were being included under the name of M6ni6re, and Mr Alexander agreed. that this was undesirable. He believed that a tighter classification would be advantageous, particularly in the hope that a narrower target for scientific investigations might prove more successful than attacks on the broad front of MWni&re's 'complex of affections'.
Otologists had in the past tried to impose reasoned restrictions on the use of the term Meni6re: classifications put forward by individual otologists had, however, not been generally acceptable to their fellows.
Meeting February 3 1961
The following papers were read: The meeting will be reported in the Journal of Laryngology.
Problems of Tympanoplasty

